Abstract: The objective of this study was to describe an interviewer training and calibration method to evaluate oral health literacy using the Brazilian Rapid Estimate of Adult Literacy in Dentistry (BREALD-30) in epidemiological studies. An experienced researcher (gold standard) conducted all training sessions. The interviewer training and calibration sessions included three different phases: theoretical training, practical training, and calibration. In the calibration phase, six interviewers (dentists) independently assessed 15 videos of individuals who had different levels of oral health literacy. Accuracy and reproducibility were evaluated using the kappa coefficient and the intraclass correlation coefficient (ICC). The percentage of agreement for each word in the instrument was also calculated. After training, the kappa values were higher than 0.911 and 0.893 for intra-and inter-rater agreement, respectively. When the results were analyzed separately for the different levels of literacy, the lowest agreement rate was found when evaluating the videos of individuals with low literacy (K = 0.871), but still within the range considered to be near-perfect agreement. The ICC values were higher than 0.990 and 0.975 for intra-and inter-rater agreement, respectively. The lowest percentage of agreement was 86.6% for the word "hipoplasia" (hypoplasia). This interviewer training and calibration method proved to be feasible and effective. Therefore, it can be used as a methodological tool in studies assessing oral health literacy using the BREALD-30.
Introduction
Health literacy is an individual's ability to obtain, process, and understand basic health and service information, thus supporting appropriate health decisions. 1 This is a broader concept than merely the number of years of formal education and it can be used to develop teaching strategies that are more appropriate to the needs of a specific population.
When this concept is related to dentistry, it has been called oral health literacy. Studies have demonstrated an association of low oral health literacy with worse oral health status 2 and worse outcomes in oral health, such as temporomandibular disorders, prosthetic needs, and periodontal problems. 3 An observational cohort study showed that, in a group of Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript.
low-income pregnant patients, mother's with low oral health literacy levels can affect health outcomes of both mother and child. 4 Low oral health literacy levels of caregivers were associated with children's worse oral health-related quality of life 5 and failure to show up for dental appointments. 6 The Rapid Estimate of Adult Literacy in Dentistry (REALD-30) is one of the main instruments used to measure oral health literacy. It evaluates an individual's reading ability based on word recognition. 7 This is the only instrument to measure oral health literacy that has been translated, cross-culturally adapted, and validated into Brazilian Portuguese (BREALD-30). 8 The BREALD-30 has adequate psychometric properties and proved to be reliable to measure the levels of oral health literacy in Brazilian Portuguese-speaking adults. 8 This instrument consists of 30 words related to oral health arranged in increasing order of reading difficulty. The BREALD-30 is aimed at providing a rapid estimate in adults and shows a positive and significant correlation with the instruments used to evaluate functional literacy, educational level, and oral health knowledge. 8 During the administration of the BREALD-30, the interviewee reads each word aloud for the examiner. The words are read only once. Although this instrument is easily administered, its limitation is the great difficulty of calibrating the interviewers because it is expected that the examiners are able to recognize possible pronunciation failures and successes based on a single reading attempt. This is an important aspect, especially in epidemiological studies involving different interviewers. Therefore, it is extremely important to minimize potential measurement variations during data collection by standardizing data collection measurements. This can be achieved through a judicious and well conducted process of training and calibration. 9 In this sense, the objective of this study was to describe an interviewer training and calibration method to evaluate oral health literacy using the BREALD-30. This is an attempt to develop a feasible calibration process that respects the characteristics of the instrument.
Methodology
The interviewers training and calibration sessions for evaluation of oral health literacy were held in a classroom at the Universidade Federal do Paraná in November 2014. Six interviewers participated in the sessions. All of them were dentists with no previous experience in literacy research. The coordinator of the BREALD-30 validation study (the gold standard researcher) was responsible for the entire training and calibration process.
BREALD-30 criteria
The BREALD-30 consists of 30 words related to oral diseases (etiology, anatomy, prevention, and treatment) arranged in increasing order of reading difficulty. The participant is supposed to read these words aloud for the interviewer. Each time the participant pronounces the word correctly, 1 point is assigned; whereas each time the participant fails to read the word correctly, no point is assigned. In the end, the scores for each word are summed up, and the BREALD-30 total score may range from 0 to 30. The higher the score the higher the level of oral health literacy. Some criteria are used to recognize pronunciation errors, namely: a) replacement with similar word (e.g.: "escova" [tooth brush] instead of "escovar" [to brush]); b) irregular words read as regular words (e.g.: "ensaguatório" instead of "enxaguatório" [mouth wash]); c) replacing, omitting, or adding letters (e.g.: "gengiba" instead of "gengiva" [gum]); d) failure to use matching rules (e.g.: "erossão" instead of "erosão" [erosion] ); e) failure to recognize the stressed syllable (e.g.: "genetica" instead of "genética" [genetics] ). Situations when the participants read the words slowly and without rhythm or when it is necessary to repeat the word or any syllables are also considered pronunciation errors.
Calibration process
For the calibration process, videos of individuals who had different levels of oral health literacy were selected from a pull of videos of the administration of the BREALD-30. With this purpose, we recruited around 200 adult literate participants whose native language was Brazilian Portuguese and who agreed to be filmed while their oral health literacy was being assessed. The exclusion criteria were: age older than 80 years, any reported or perceived vision or hearing problems, obvious signs of cognitive impairment and/or intoxication with alcohol and drugs at the time of the interview. All participants signed an informed consent form before the word reading session was recorded. The videos were classified according to the BREALD-30 scores as low literacy (≤ 21 points), moderate literacy (22-25 points), and high literacy (≥ 26 points).
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The training and calibration of interviewers involved the following phases: training (theoretical and practical) and calibration of interviewers.
Training of interviewers
First, a theoretical training was provided. It consisted of the presentation of the instrument to the interviewers and the explanation of the criteria for recognition of pronunciation errors. This was a 4-hour phase.
The practical training consisted of watching 10 videos of individuals with varying levels of oral health literacy. The videos were shown only once at the same time to the six interviewers and the gold standard researcher. The interviewers assigned scores to the individuals' performance based on the videos using the BREALD-30, and their results were analyzed and discussed after being compared to the scores assigned by the gold standard researcher. This was a 4-hour phase.
Calibration of interviewers
For the calibration phase, 15 videos of individuals with varying levels of functional oral health literacy were shown to the interviewers. One of these videos showed an individual with high literacy, two videos showed individuals with moderate literacy, and 12 videos featured individuals with low literacy (showing more pronunciation errors, thus generating more doubts in terms of classification). The examiners evaluated the videos individually and repeated the evaluation after one week in order to analyze the intra-rater agreement. At this phase, the interviewers could not talk to each other. Each session was 2 hours long.
Analysis of results
The scores assigned during the interviewer calibration phase were compared to the scores assigned by the gold standard researcher and then discussed by the members of the research team.
The results were statistically analyzed using three different methods. We used the kappa coefficient to calculate the intra-and inter-rater agreement based on each word of the BREALD-30. We considered that the words could be classified as correctly pronounced and incorrectly pronounced and, therefore, are dichotomous variables. This index was also used to evaluate the intraand inter-rater agreement according to the different levels of literacy, because the assessment was performed on a word-to-word basis as well. The evaluation of the intra-and inter-rater agreement based on the BREALD-30 total score assigned to each video was performed using the ICC, as this is a numeric variable. Total score was the sum of the points assigned to each word in the instrument (0 or 1). Inter-and intra-rater agreement rates higher than 0.85 were considered acceptable levels of agreement 11 (according to the literature, kappa coefficient > 0.80 is considered to be near-perfect agreement 12 and ICC > 0.75 is an excellent agreement 13 ). Furthermore, the percentage of agreement for each word of the BREALD-30 was calculated considering all interviewers in relation to the gold standard researcher. The reliability parameters used for assessing the percentage of agreement followed the WHO criteria, 14 where values above 85% indicate acceptable agreement.
All statistical analyses were conducted using the Statistical Package for the Social Sciences (SPSS ™ for Windows™, version 20.0, SPSS Inc., Chicago, USA).
Ethical aspects
This study was approved by the Research Ethics Committee of the Universidade Federal do Paraná (protocol no. 0171.0.091.000-11). All videos were recorded with the consent of the participants after they signed the informed consent form.
Results
The kappa intra-rater agreement rates ranged from 0.911 to 0.938, whereas the inter-rater agreement rates varied from 0.893 to 0.920. The ICC intra-rater agreement rates ranged from 0.990 to 0.993, whereas the inter-rater agreement rates varied from 0.975 to 0.991.
The kappa intra-rater agreement rates based on the levels of oral health literacy were 1.00 for the video showing the individual with high literacy; between 0.915 and 1.00 for the videos showing individuals with moderate literacy; and between 0.893 and 0.921 for the videos of individuals with low literacy (Table 1 ). Based on the same parameter, the inter-rater agreement rates calculated using the kappa coefficient were 1.00 for the video of the individual with high literacy; between 0.915 and 0.957 for the videos showing individuals with moderate literacy; and 0.871 to 0.904 for those with low literacy (Table 1) .
The results of the agreement rates for each word of the BREALD-30 considering all interviewers in comparison with the gold standard researcher are shown in Table 2 . Eight words reached 100% agreement. The words showing the lowest agreement rates in descending order were "restauração" (restoration) and "dentição" (dentition), both with 88% and "hipoplasia" (hypoplasia) with 86.6% of agreement.
Discussion
Studies involving a larger number of examiners or interviewers require training to make sure that the variability of results is as low as possible, resulting in greater data reliability. Considering the characteristics of the BREALD-30 and the inherent variability of each interviewer, achieving good reproducibility of observations is an essential condition so that the results are reliable. Our study demonstrated that this method can be safely used in studies using the BREALD-30 because it showed excellent results according to the three statistical methods used.
In order to achieve valid measurements with good reproducibility, clear definitions of the event to be evaluated are required, including measurement and classification standards. 15 Accordingly, the first phase of the calibration and training process of interviewers is a fundamental step so that this process can be successful. In terms of the use of the BREALD-30, this training allowed for a better standardization of the evaluations according to the criteria to be considered, such as pronunciation errors during the instrument administration. In addition, it is worth mentioning that the proposed method included only one training session and this was sufficient to achieve great agreement results. Although we did not aim to establish the optimal number of interviewers, the inclusion of a larger number of participants should not be seen as a limitation of the method.
According to the World Health Organization, 14 the process of calibration of examiners in epidemiological surveys allows each examiner to provide consistent evaluation and reduces the variability between examiners. The use of a gold standard researcher provides the calibration process with greater validity, 16 and consists of one of the major goals of this method.
14 Although the gold standard examiner is also subject to misclassification, 17 he/she is considered "error-free" and regarded as a benchmark that reflects the truth.
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The kappa index is considered to be the measure of choice for the calculation of intra-and inter-rater reproducibility because it provides more conclusive and higher quality information. 9 The lowest kappa values found for intra-and inter-rater agreement were 0.911 and 0.893, respectively. These values indicate the effectiveness of the proposed interviewer training and calibration method in studies using the BREALD-30. The near-perfect agreement rates 12 were higher than 0.85, which is considered acceptable by the WHO in calibration processes.
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The ICC is a better option to measure the reliability when a numerical measurement is used for assessment. 19 This coefficient (ICC) is considered a measure of reliability, correlation, and consistency. 20 In the present study, the minimum ICC values for intra-rater agreement of 0.990 and inter-rater agreement of 0.975 are excellent. 13 Although the more heterogeneous the individuals' measures the higher the ICC, this characteristic has been seen as an advantage because it may reduce the disagreement in relation to the magnitude of the measure. 21 The intra rater agreement is necessary because of the subjectivity of some evaluation methods and because of the examiner's specific conditions, such as fatigue, which may lead to inconsistent results.
Considering the BREALD-30, it is important to make sure that the criteria for mispronounced words are fully understood by the interviewer so that there are standardized evaluations at different times and situations. The results of the proposed method showed intra-rater agreement rates that are considered near-perfect for the kappa coefficient 12 and excellent for the ICC.
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The results of the percentage of agreement showed that eight out of the 30 words in the BREALD-30 were assigned the same score by the interviewers and the gold standard researcher in all evaluations (100%). The lowest rate of percentage of agreement was found in the word "hipoplasia" (86.6%). The words of the BREALD-30 are arranged in increasing order of reading difficulty based on the average word length, number of syllables, and difficulty of combining sounds. 8 Not surprisingly, therefore, the lowest ag reement rates were associated with the last words of the instrument, such as "hipoplasia". For this particular case, there was probably more frequent mispronunciation and, consequently, the interviewers were more insecure about the score assignment. However, the lowest agreement rate found in the present study is higher than the rate expected as acceptable 14 and certainly does not cause any harm to the proposed method.
Watching videos as a methodological proposal in a calibration process involving the application of the BREALD-30 is extremely important and ensures the standardization of the interviewers' conditions of evaluation. Calibration based on direct observation could have operational difficulties because repeated readings of the instrument would be required, with obvious change in the individual's reading ability. Furthermore, the simultaneous evaluation by all interviewers of a single reading session could embarrass the individuals being tested. The use of videos eliminates this problem. Also, the method suggests the use of videos with individuals who have different levels of literacy, including a larger number of individuals with low literacy. This proportion ensures greater validity of the method because pronunciation errors are more frequent in individuals with lower levels of literacy, which, in theory, could result in greater difficulty for the interviewers to assign scores. However, when the intra-and inter-rater agreement rates were assessed according to the different levels of literacy, the results of the kappa coefficient were higher than or equal to 0.871, and this agreement is "near-perfect" 12 even among the videos of individuals with lower levels of literacy.
The limitations of this study should be addressed. One of the limitations is that the respondents were selected from a sample of patients seen at an oral health center. Therefore, they are more likely to be familiar with the terms of the instrument. Future studies should be carried out with a more heterogeneous group of respondents. Another limitation is the number of interviewers. Although this study showed minimal and acceptable variations on the study group, it was not possible to define the maximum number of interviewers that can be trained and calibrated simultaneously. Based on the conclusions of the present study, further studies should be designed with that goal.
Conclusion
The consistency of our results shows that the proposed method for training and calibration of interviewers is feasible and effective; therefore, it can be used as a methodological tool in studies aimed at evaluating oral health literacy using the BREALD-30.
